S3:
The synthesis of S1 [S1] and S2 [S2] were described previously. A Schlenk flask containing S1 (0.24 g, 0.38 mmol), CuI (1.4 mg, 0.008 mmol), Pd(PPh 3 ) 2 Cl 2 (5.3 mg, 0.008 mmol) and S2 (0.37 g, 1.14 mmol) was evacuated under vacuum and back-filled with nitrogen. Anhydrous, degassed tetrahydrofuran (THF) (2 mL) and triethylamine (Et 3 N) (2 mL) were added in order under nitrogen. The solution was stirred at 55 °С for 2 h and cooled to room temperature. The mixture was filtered through Celite with CH 2 Cl 2 and concentrated. The residue was dissolved in CH 2 Cl 2 , washed with brine and NaHCO 3 , dried over anhydrous Na 2 SO and concentrated. The residue was purified by flash column chromatography (silica gel, hexane/diethyl ether = 1:2) to give S3 as a yellow solid (0.28 g, 0, 145.7, 145.1, 143.7, 143.6, 139.5, 139.4, 136.5, 135.4, 135.0, 131.4, 129.8, 129.3, 128.4, 128.0, 127.8, 127.4, 127.2, 127.1, 126.7, 125.6, 125.3, 124.5, 122.8, 122.5, 119.6, 118.7, 118.3, 113.5, 113.4, 105.9, 104.6, 93.3, 92.4, 88.5, 87.8, 50.2, 35.5, 35.5, 32.4, 32.3, 22.7 
2(S):
The synthesis of S4 was described previously. [S3] A Shlenk flask containing S3 (0.15 g, 0.16 mmol), S4 (0.27 g, 0.32 mmol), CuI (1.5 mg, 0.008 mmol) and Pd(PPh 3 ) 2 Cl 2 (5.6 mg, 0.008 mmol) was evacuated under vacuum and back-filled with nitrogen. Anhydrous, degassed THF (2 mL) and Et 3 N (2 mL) were added in order under nitrogen. The solution was stirred at 55 °С for 2 h and cooled to room temperature. The mixture was filtered through Celite with EtOAc and concentrated. The residue was dissolved in EtOAc, washed with brine and NaHCO 3 , dried over anhydrous Na 2 SO 4 and concentrated. The residue was purified by flash column chromatography (silica gel, hexane/EtOAc = 4:1) to give 2(S) as a 6, 145.5, 142.9, 142.6, 142.5, 142.4, 142.0, 142.0, 141.8, 140.4, 140.2, 138.9, 138.9, 136.9, 135.3, 134.8, 133.9, 130.2, 129.0, 128.2, 127.5, 127.3, 127.2, 127.1, 127.1, 127.0, 126.9, 126.2, 126.0, 125.9, 125.2, 125.1, 125.0, 124.9, 124.8, 124.4, 123.9, 123.4, 122.3, 122.3, 122.1, 122.1, 118.7, 117.7, 112.8, 112.8, 112.8, 112.6, 105.8, 104.8, 104.7, 104.1, 93.1, 92.7, 92.6, 88.5, 88.2, 87.6, 87.0, 49.9, 35.3, 35.2, 35.2, 32.7, 32.6, 32.4, 22.3 Foldamer 2(R) was prepared by the same procedures described for the preparation of 2(S) using (R)-1-phenylethanamine instead of (S)-1-phenylethanamine. The physical and spectroscopic properties of 2(R) are identical to those of 2(S) except the CD as described in
Text and shown later in the ESI, section 3. 
Synthesis of compound
3 N H N H t-Bu t-Bu N O H N H N H t-Bu t-Bu
S6:
The synthesis of S5 was described previously. 145.1, 143.7, 143.6, 140.8, 139.5, 139.4, 139.3, 136.4, 135.3, 135.0, 132.1, 131.5, 129.8, 128.6, 128.4, 128.0, 127.4, 127.2, 127.2, 126.7, 126.6, 126.4, 125.6, 125.4, 124.5, 124.3, 123.6, 122.8, 122.5, 119.5, 118.7, 118.3, 113.5, 113.4, 105.9, 104.6, 93.3, 92.4, 88.5, 87.9, 46.4, 35.5, 35.5, 32.4, 32.4, 21.9 6, 143.0, 142.8, 142.6, 142.5, 142.1, 142.1, 142.0, 141.0, 140.4, 140.3, 139.0, 139.0, 136.8, 135.4, 134.8, 134.6, 133.9, 131.9, 130.6, 129.5, 128.3, 128.3, 127.3, 127.3, 127.2, 127.1, 127.1, 126.9, 126.3, 126.1, 126.0, 125.3, 125.1, 124.9, 124.9, 124.6, 124.1, 123.5, 123.4, 122.4, 122.3, 122.2, 122.1, 118.7, 117.8, 112.9, 112.9, 112.8, 112.6, 105.9, 104.9, 104.8, 104.2, 93.2, 92.9, 92.8, 88.6, 88.2, 87.6, 87.1, 45.9, 35.3, 35.3, 35.2, 32.7, 32.6, 32.5, 21.6 (C=O).
Synthesis of compound 4(S)
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4(S)

S8:
To a solution of S7 [S4] (1.00 g, 4.33 mmol) in CH 2 Cl 2 (22 mL), was carefully added oxalyl chloride (0.74 mL, 8.7 mmol) and a catalytic amount of DMF at 0 °С under Ar. The solution was stirred at room temperature for 2.5 h, and concentrated under reduced pressure.
The residue was dissolved in CH 2 Cl 2 (22 mL) and placed at 0 °С. Diisopropylethylamine (1.13 mL) and (S)-1-(naphthalen-1-yl)ethanamine (0.74 g, 4.33 mmol) were slowly added, and the resulting solution was stirred for 0.5 h at room temperature. After concentration, the residue was taken up in CH 2 Cl 2 , washed with water and concentrated. 8, 156.4, 138.8, 135.1, 134.7, 133.9, 130.9, 128.8, 128.1, 126.3, 125.7, 125.3, 123.4, 123.2, 122.5, 113.7, 113.3, 56.2, 45.6, 21.4 nitrogen. Anhydrous, degassed THF (6.0 mL), Et 3 N (7.0 mL) and trimethylsilyl acetylene (1.11 mL, 7.81 mmol) were added in order and the solution was stirred at 80 °С for 21 h.
The mixture was filtered through Celite and concentrated, and the residue was dissolved in CH 2 Cl 2 . The solution was washed with NaHCO 3 and brine, dried over anhydrous Na 2 SO 4 and concentrated. The residue was dissolved in dissolved in THF (6 mL) and tetrabutylammonium fluoride (TBAF) (7.81 mL, 1.0 M solution in THF) was added into the solution. The solution was stirred for 10 min at room temperature and concentrated. The residue was purified by flash column chromatography (silica gel, CH 2 Cl 2 /hexane = 2:1 8, 158.7, 140.9, 136.7, 135.9, 135.0, 131.8, 129.7, 128.5, 127.0, 126.5, 126.4, 124.3, 123.8, 123.5, 115.7, 113.2, 83.4, 78.4, 56.8, 46 158.5, 145.3, 143.3, 140.6, 140.3, 139.2, 136.4, 135.6, 134.8, 132.0, 131.6, 129.5, 128.4, 126.9, 126.8, 126.6, 126.3, 126.3, 126.2, 125.4, 125.0, 124.0, 123.6, 123.4, 122.8, 122.4, 118.0, 117.2, 116.7, 113.4, 113.3, 113.2, 106.1, 93.0, 86.4, 76.3, 56.8, 46.4, 35.3, 35 158.7, 143.5, 143.4, 140.9, 139.7, 139.3, 136.5, 135.6, 135.1, 131.9, 129.8, 128.7, 127.1, 127.1, 127.1, 126.7, 126.6, 126.5, 125.3, 125.3, 124.3, 123.9, 123.6, 122.6, 122.5, 118.5, 118.2, 116.9, 113.5, 113.3, 113.2, 106.3, 105.2, 93.1, 86.6, 83.2, 83.2, 81.7, 57.0, 46.4, 35.4, 35.4, 32.4, 32.4, 22.3 8, 156.8, 142.5, 142.4, 142.3, 142.1, 141.9, 141.8, 141.5, 140.9, 140.5, 140.3, 139.4, 138.7, 136.7, 135.2, 134.8, 134.2, 133.4, 131.5, 129.5, 128.1, 127.6, 127.4, 127.0, 126.9, 126.8, 126.7, 126.4, 126.2, 126.2, 125.5, 125.4, 125.1, 125.1, 124.9, 124.9, 124.5, 124.4, 123.9, 122.8, 122.7, 122.4, 122.3, 121.7, 121.7, 120.8, 118.5, 118.4, 118.4, 116.8, 115.6, 112.9, 112.4, 112.2, 111.9, 110.9, 107.2, 106.1, 105.3, 104.0, 93.3, 92.7, 92.5, 92.2, 89.2, 88.3, 87.6, 85.5, 55.9, 46.1, 35.5, 35.3, 35.3, 35.1, 33.0, 32.6, 32.5, 32.5, 22.3 Foldamer 4(R) was prepared by the same procedures described for the preparation of 4(S)
4(S):
using ( 
Circular dichroism (CD) studies
The CD spectra were taken under the following conditions (scanning rate: 500 nm min -1 , band width: 1.0 nm, response time: 1.0 sec, accumulations: 2 scan). 4. Modeling studies [S5] An energy-minimized structure of 2(S) was obtained through Monte Carlo conformational search using MacroModel 9.1 program with MMFFs force field in gas phase. Two amide oxygen at both ends form hydrogen bond with internal water molecules symmetrically.
Fig. S6 An energy-minimized and symmetrical helix of 2(S).
[ through additional minimization process using MacroModel 9.1 program with MMFFs force field in CHCl 3 . The corresponding putative P-helix was obtained by inverting the helical orientation and maintaining the carbonyl oxygen to hydrogen bond with a water molecule. In the energy-minimized structure of the P-helix, hydrogen atom at the chiral center is directed towards the helix plane, but the phenyl group aligns with an adjacent indolocarbazole plane. The calculated energy difference between the M-and P-helix was found to be 25.5kJ/mol.
M-helix P-helix (S) (S)
Fig. S7 Energy-minimized structures of M-(left) and P-helices (right) of 2(S).
5. X-ray crystallographic analyses
Crystal growing
Foldamers 2(S) and 2(R): A racemic mixture of 2(S) and 2(R) was dissolved in toluene,
hexane and a few drops of CH 2 Cl 2 . Hexane was slowly vapor-diffused to the solution for few days at room temperature to yield single crystals suitable for X-ray diffraction.
Foldamers 4(S) and 4(R): A racemic mixture of 4(S) and 4(R) was dissolved in (CH 2 Cl) 2 ,
Data collection
The diffraction data from a yellow crystals of 2(S) and 2(R) (0.17 × 0.121 × 0.086 mm 3 )
mounted on a MiTeGen MicroMount© were collected at 100 K on a ADSC Quantum 210 CCD diffractometer with synchrotron radiation (0.63000 Å) at Supramolecular Crystallography 2D, Pohang Accelerator Laboratory (PAL), Pohang, Korea. The ADSC Q210 ADX program [S6] was used for data collection (detector distance is 63 mm, omega scan; Δω = 1º, exposure time is 3 sec/frame for each crystal and HKL3000sm (Ver. 703r) [S7] was used for cell refinement, reduction and absorption correction. The crystal structures were solved by the direct method with SHELX-XT (Ver. 2014/5) [S8] and refined by fullmatrix least-squares calculations with the SHELX-XL (Ver. 2016/4) [S9] program package.
The diffraction data from a yellow crystals of 4(S) and 4(R) (0.34 × 0.19 × 0.12 mm 3 )
mounted on a MiTeGen MicroMount© were collected at 100 K on a Bruker D8 Venture diffractometer with MoK α (λ = 0.71073 Å) radiation. The initial cell constants were obtained from two series of  scans at different starting angles. Each series consisted of 12 frames collected at intervals of 0.5º in a 6º range about  with the exposure time of 10 seconds per frame. The reflections were successfully indexed by an automated indexing routine built in the APEXII program. [S10] The final cell constants were calculated from a set of 15996 strong reflections from the actual data collection.
The data were collected by using the full sphere data collection routine to survey the reciprocal space to the extent of a full sphere to a resolution of 0.81 Å. A total of 272525 data were harvested by collecting 6 sets of frames with 0.5º scans in  and φ with an exposure time 20 sec per frame. These highly redundant datasets were corrected for Lorentz and polarization effects. The absorption correction was based on fitting a function to the empirical transmission surface as sampled by multiple equivalent measurements.
Structure solution and refinement
2⊃4H
2 O : The systematic absences in the diffraction data were uniquely consistent for the monoclinic space group P2 1 /n that yielded chemically reasonable and computationally
stable results of refinement [S9,11] .
A successful solution by the direct methods provided most non-hydrogen atoms from the Emap. The remaining non-hydrogen atoms were located in an alternating series of leastsquares cycles and difference Fourier maps. All non-hydrogen atoms were refined with anisotropic displacement coefficients. All hydrogen atoms were included in the structure factor calculation at idealized positions and were allowed to ride on the neighboring atoms with relative isotropic displacement coefficients. Terminal phenyl group bonded to the chiral center observed as disordered and modeled two different orientations using RIGU, SADI, ISOR and FLAT restraints.
The final least-squares refinement of 3443 parameters against 103706 data resulted in residuals R (based on F 2 for I≥2σ) and wR (based on F 2 for all data) of 0.0809 and 0.2637, respectively. The final difference Fourier map was featureless.
The systematic absences in the diffraction data were uniquely consistent for the space group P-1 that yielded chemically reasonable and computationally stable results of refinement.
The remaining non-hydrogen atoms were located in an alternating series of least-squares cycles and difference Fourier maps. All non-hydrogen atoms were refined with anisotropic displacement coefficients. All hydrogen atoms were included in the structure factor calculation at idealized positions and were allowed to ride on the neighboring atoms with relative isotropic displacement coefficients.
The final least-squares refinement of 1805 parameters against 33145 data resulted in residuals R (based on F 2 for I≥2σ) and wR (based on F 2 for all data) of 0.0618 and 0.1867, respectively. The final difference Fourier map was featureless. Table S1 . Crystal data and structure refinement for 2(S) and 2(R). Table S4 . Crystal data and structure refinement for 4(S) and 4(R). ···O(194) O ( 
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